The use of inorganic salts to improve the dissolution characteristics of tablets containing Soluplus®-based solid dispersions.
The dissolution enhancement advantages inherent to amorphous solid dispersions systems are often not fully realized once they are formulated into a solid dosage form. The objective of this study was to investigate the ability of inorganic salts to improve the dissolution rate of carbamazepine (CBZ) from tablets containing a high loading of a Soluplus®-based solid dispersion. Cloud point and viscometric studies were conducted on Soluplus® solutions to understand the effect of temperature, salt type and salt concentration on the aqueous solubility and gelling tendencies of Soluplus®, properties that can significantly impact dissolution performance. Studies indicated that Soluplus® exhibited a cloud point that was strongly dependent on the salt type and salt concentration present in the dissolving medium. The presence of kosmotropic salts dehydrated the polymer, effectively lowering the cloud point and facilitating formation of a thermoreversible hydrogel. The ability of ions to impact the cloud point and gel strength generally followed the rank order of the Hofmeister series. Solid dispersions of CBZ and Soluplus® were prepared by KinetiSol® Dispersing, characterized to confirm an amorphous composition was formed and incorporated into tablets at very high levels (70% w/w). Dissolution studies demonstrated the utility of including salts in tablets to improve dissolution properties. Tablets that did not contain a salt or those that included a chaotropic salt hydrated at the tablet surface and did not allow for sufficient moisture ingress into the tablet. Conversely, the inclusion of kosmotropic salts allowed for rapid hydration of the entire tablet and the formation of a gel structure with strength dependent on the type of salt utilized. Studies also showed that, in addition to allowing tablet hydration, potassium bicarbonate and potassium carbonate provided effervescence which effectively destroyed the gel network and allowed for rapid dissolution of CBZ. Subsequent dissolution studies in 0.1 N HCl showed that potassium bicarbonate was an effective tablet disintegrant at levels as low as 1% and provided for tablets that rapidly disintegrated over a wide range of applied compression forces, presumably due to synergy between the ability to form a weak hydrogel structure and carbon dioxide liberation. Similar dissolution performance was measured in pH 4.5 acetate buffer, despite reduced polymer solubility caused by kosmotropic salts in solution, demonstrating robustness. With the use of inorganic salts such as potassium bicarbonate, it may be possible to substantially improve disintegration and dissolution characteristics of tablets containing Soluplus®.